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Supplement 19 



The CELSS group was once again supportive of my task. In particular, I am grateful for 
the help I received from Ray Wheeler, Gary Stutte, Russ Fortson, John Sager, Barry 
F ing er, Dick Stray er, and Barbara Peterson. In addition, Ray Hosier, Kari Stiles, and 
Calleen Coiner were instrumental in making my summer stay an enjoyable and productive 
experience. 
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analysis of the impact on ethylene concentration in the BPC of integrating the Breadboard 
Scale Aerobic Bioreactor (BSAB) with the BPC was performed. The result indicates that 
this unit has no significant effect on the ethylene material balance as a source or sink. 
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When different crops are produced in the CELSS BPC, the plant hormone, ethylene is 
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EFE* + 1-aminocyclopropane-l-carboxylic acid (ACC) > Ethylene + EFE 

Net Reaction: Ethylene + ACC > 2 Ethylene *= activated enzyme 

The reaction rate, r, =k [Ethylene] [ACC] or if ACC is in excess: r = k [Ethylene] 



III. Removal System Design Constraints 



hour period. Ut course tne system snouia De sate, reuaoie, ana preierauiy *uw m 

Because of the high air flow rates in the BPC air duct it is important to have a 
removal system which , if porous, maintains its structure under flow. If the material 
collapses or gets compressed or altered such that the surface area is reduced this could 
have an effect on the removal efficiency. 


> 


$ 



o 


•a 

c# 

U 


1 

£ 

4> 

I 

ft 

i 


n 

I 

■o 

£ 

9 


CS 
H3 


*Q ~ . 'g .2 

ill is 

III*! 

5 § M 1 E 

| S | € ja 

s M S S 


3 1 a J 3 £ » 

*3 2 w 'O a 2 
5 Cl< ”0 « 4> £ +5 
c8 i) 2 ^ is c o 

-5 S 5 jg 3 g 2 

<3 8 S « j |3 

3 x> a 2 5 * 2 

t: -S 3 | jj J 2 

£ I Mfi « £| 

! St'S 8? a 

« J 3 S « u fc « 

•aSfiKtl 

&E E2 

cs ^ t< • fi La 

•S w o o> h-3 o 

i -S *s i ^ 1 

s- c5i g 

« *3 - 

s 


2 


fc •§ 


o> o 

► a 
3 I 

*0) C3 
© 


• S a 
c £ 


► 2 
es 3 


E 

3 


I* 

© 


.S3 

3 

<8 

8 


1 |- 
J 3 S 

JSf « 8 

J £•■§ 

*w © J3 

sit 

a i s 

© S « 
-1Z 


u ■*■* © 
e n b 

If 3 

~ <u ^ 2 

3 a . a 

| « Jg § 

“I! § 

c « 3 
Sti>5S 
S 9 3 3 S 

pS & 0) ^ M 


■E 

0 

1 

1 

V 

"8 


MU 
a. « a* 

3 8« 

m 


; .a 


.S 


a 

4> 

i 

a 


0D OS 

a *> -3 

]!il 

8 | | 5 

s 3 2 § 
■fa E & W> 


1 

l 


o 

•a 


3 f 


GS > 

pJ! (A ^ 

58® 

= fa 2 £ 

| 8 JIJS 1 

5 l* c 13 

J'S’s 2 
►.U i f 
iar 

to 3 f *8 
£■§ § § 
a 2 i u 

8 s B® 
a 3 *xs « 
« >» « « 

6 a « 
® w>3 
«g e S 

-s-S 3 
a| .S 
©of 

N U CS 



s a- 0 a s s 

f S|? 1 1 

« 5 to to 

Ill-Si 8 
1 5 ?Hl 
1 J ■ •s 

t?Eu|s, 
•a S 2 g I* s 

ft a S f? & « £ 

ra , . J . 1 S ** pO 



’Sa 


.*■§ 


s 


u .5* -a $ 
Pf S « 


ft ® 


2 | Sf.2 *5 | 8 

Iti^u 
« &1 
i 

S|a 

H fl rj 
w .p- 53 

<8 g O La cS "S 

« 5 a 2 a .2 - 

„D o ho g< cs t* a> 

< ft ** 2 w 9 •« 

•2 cs C 0> r\ P 

® rj -S 2 W> 

<w y is a g 53 

° &s & 3 a S 
2 w £ U a 3 
a a •_! &h « g 
s 5 £ tt - ® 


J5 

S *3 Prt 

3 I I 


£ S 
# 5? c 

^ cs 


W 4) « 


ofl 

o fi 
cs a 


0> 

I 

35 

J 

i 

1 

cs 

Tf 


Jiang et al. recently flowed (lcc/min) a mixture of ethylene (8.5 mole%) and 
ethane through a small tube filled with 2-6 grams of Linde 5A Zeolite material at a 
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martian stations since it could be used to control water and carbon dioxide levels a 
some trace contaminants by taking advantage of local low temperature conditions. 
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easy means of determining when the material is spent. * 

Lidster et al. (11) evaluated KMn04 as an ethylene remover from apple 
storages and found the highest removal when the material was arranged in a tubular 
configuration. The variables that they found to affect ethylene removal were temperature , 
relative humidity, particle size, pH, and air flow rate. High temperature increased removal 



removal whereas high humidity decreased removal. In some cases alkalinity increased 
removal. Smaller particles and lower flow rates (packing factors?) increased removal. 



performed for permanganate. 
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Permanganate Removal Experiment 
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Of the five technologies considered for reducing ethylene in the BPC only 
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